Comparative genomic and evolution of vertebrate NOD1 and NOD2 genes and their immune response in miiuy croaker.
The nucleotide-binding oligomerization domain proteins NOD1 and NOD2 are important cytoplasmic pathogen recognition receptors which sense microbial infections molecules to induce innate immune response. In this study, the sequence analysis showed that NOD1 and NOD2 genes in miiuy croaker (miichthys miiuy, mmiNOD1 and mmiNOD2) share some highly conserved motifs that crucial for recognizing the bacterial and viral components. Quantitative expression analysis revealed mmiNOD1 and mmiNOD2 had the highest level of expression in liver. Induction experiments with Vibrio anguillarum indicated the different expression levels of mmiNOD1 and mmiNOD2 in liver, spleen and kidney. The expressions of mmiNOD1 and mmiNOD2 increased more significantly after Poly(I:C) stimulation, meanwhile, we carried out the expression analysis at the transcriptome level and the regulation of microRNAs. In addition, the evolutionary analysis showed that the ancestral lineages of NOD1 in bony fish detected one positively selected site, however, both the current lineages of NOD1 and NOD2 genes in bony fish underwent purifying selection indicating that NOD1 gene in the ancestor of bony fish experienced positive selection. To further understand the evolutionary pattern of NOD1 and NOD2 in vertebrates, we were the first to conduct comparative genomic analysis by comparing the number and synteny of NOD1 and NOD2. Combining the duplication of NOD1, the lost of NOD2 and the more conserved synteny of NOD2 than NOD1, we proposed that the hypothetical evolutionary pattern is different between NOD1 and NOD2.